Acute endurance exercise increases skeletal muscle uncoupling protein-3 gene expression in untrained but not trained humans.
In rodents, acute exercise increases skeletal muscle uncoupling protein (UCP) gene expression and is associated with elevations in serum nonesterified fatty acids (NEFA). To test whether contractions increase UCP mRNA levels in humans, vastus lateralis biopsies were obtained 1 hour postexercise from untrained and trained subjects and analyzed for UCP-2 and UCP-3 long (UCP-3(L)) and short (UCP-3(S)) isoforms. The acute exercise bout (graded cycling protocol; 65% to 85% relative VO(2)max) induced significant (P <.01) elevations in serum NEFA in both untrained and trained subjects, but the increase in untrained subjects was significantly (P <.05) greater (60% v 30%). Ribonuclease protection assay demonstrated that basal levels of all UCP isoforms measured were similar between the 2 groups. However, acute exercise induced a significant increase (P <.02) in both UCP-3(L) and UCP-3(S), but not UCP-2 mRNA levels in untrained, but not trained subjects. Correlation analysis did not show a significant relationship between exercise-induced changes in NEFA and UCP-3 levels. These results demonstrate that acute endurance exercise increases UCP-3 gene expression only in untrained skeletal muscle, but this effect does not seem to be tightly linked to the exercise-induced fluctuations in serum NEFA levels.